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Biogenic Contributions to Methane Trends from 1990 to 2004
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: \ g « ~100 gas and aerosol species, ~200 reactions
1. Introduction £ 3. 2 Methane in the MOZART-2 CTM - NCEP meteorology 1990-2004
Methane (CH,) emission controls are a cost-effective strategy for abating global surface ozone, while simultaneously slowing ﬂw‘g! vt o f ; q fecinn i e, - L9elatitude x 1.9°longitude x 64 vertical levels
greenhouse warming [West and Fiore, 2005]. Sources of CH, are shown to the right; the major CH, sink is reaction with the hydroxy! s’ Sensitivity simulations applying different CH, emission inventories: + detailed description in Horowitz et al. [2003]
radical (OH) in the troposphere. Surface CH, concentrations rose by 5-6 ppb yr on average until 1999 when they leveled off (see
Figure below). There is no clear consensus on the driving mechanism. BASE ANTH A_NTH +' BIO
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Possible explanations suggested by previous studies: wetland emissions
(1) Source changes of CH, [e.g. Langenfelds et al., 2002; Wang et al., |\\/hat is the contribution from each pI’OCGSS? 547
2004] or other species [e.g. Karlsdéttir and Isaksen, 2000] Biogenic and
(2) Meteorologically-driven changes in the CH, sink [e.g. Warwick et |Are existing bottom-up CH, emission inventories 500 from 500  Biogenic 210
ell. AT, Bl Gl el ZT3E: W) cliell, ATe for the 1990s consistent with observations? L a0 Horowitz et al. [2003] o aw m Biomess Burning i A
(3) Approach to steady-state with constant lifetime 2 S B Ruminants 250
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3. Influence of Sources on Surface CH, Distribution and Trend ruminants) === )
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ANTH+BIO best captures ° [Olivier et al., 1999] 0 e 1995 2000 2005
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T and leveling off 50 -ANTH+BIO captures the CH, - \ [van Aardenne et al., 2005] Wang et al. [2004] (above) an
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5 1730H # —opserveD post-1098 i a closer match 4. Meteorologically-driven Changes in the CH, Lifetime
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Global mean surface CH, concentrations as measured (or sampled & & .’ . 1700 10.40 )
in the model) at 42 Global Monitoring Division (GMD) stations [e.g. 04 improves the o0 ‘/ - 103 10.23 T [CH,]
Dlugokencky et al., 2005] with an 8-year minimum record. Values correlation with 1770 02 ~ K[OH][CH,]
are area-weighted after averaging in latitudinal bands (60-90N, 30- 02 with observations, 1760 101 \/ V2
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e Mahe Island (4.75.55.26) at S Pole, ® Tcy, decreases by ~2% from 91-95 to 00-04 due to warmer temperatures (35%) gé
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S o ESPtecl'gagg and higher OH (65%, resulting from a ~10% increase in lightning NO, emissions) AT(+03K) AOH(+L4%)  BASE
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ot Future research should: S " P, .
South Pole (89.9S,24.8W) . . . . . L . OH increases in the model by +1.4% from 1991-1995 to 2000-2004
T 555 2000 2005 ¢ consider climate-driven feedbacks from biogenic emissions and fires (CH,, CO, NO,, NMVOC) on T, due to a 0.3 Tg N yr (~10%) increase in lightning NO,
OBS (GMD) BASE ANTH ANTH+BIO ¢ develop more physically-based parameterizations of lightning NO, emissions to determine whether - Large uncertainties in magnitude (and trend) of lightning NO,
- Model captures the observed seasonal cycles higher emissions are a robust feature of a warmer climate emissions in the real atmosphere
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